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Description 

[0001] This invention relates to a rotating roll in ac- 
cordance with the preamble of claim 1 . 
[0002] Previously Known is a spreader roll used in 
contex with paper machine calenders, by means of 
which the travel of paper web can be guided. The roll 
comprises three cylinders side by side, each cylinder in- 
dividually fitted with bearings on a support axle running 
through all three of them. However, the farthermost cyl- 
inders ere so fitted with the bearings that the outmost 
bearings can be moved slightly sideward from the centre 
Jibe of the support axle. By means of this shifting the 
three-component roll becomes a construction where the 
midmost roll is rotating totally around the support axle 
centre line, but the farthermost rolls can be adjusted into 
a slightly deflected position, whereby the whole roil axis 
of rotation Is a broken Dne, but only with a slight change 
of direction. The bearings used in the farthermost roDs 
have been ball bearings and adjustment has been pos- 
sible in moving another journal box. 
[0003] A roll of this type adjusted to be curving like a 
broken line and whose cylinders are of steel, has slots 
between the adjacent cylinders when the farthermost 
rolls have been adjusted. Even though packings are 
used in the slots, bearing grease easily trickles out from 
them onto the paper. The metal roll tube also gets heat- 
ed at the bearings leaving marks on the paper. Further, 
by this construction a poor impact tensing and spreading 
the paper web is produced due to clear points of discon- 
tinuity. It is explicitly meant to spread the web sideward 
by the roll before entering the calender by making the 
roll middle portion to tense the web at the most and the 
roll edges less tensing. In making the rofl of three or 
more adjacent cylinders, the tensing effect can be pro- 
duced only as a broken-line-like profile across on which 
the paper web moves. 

[0004] Further known from the GB-publication 1 332 
026 and US patent 3,783,481 is a rotating roil fitted with 
bearings on a curved non-rotating axle. In these solu- 
tions it Is difficult to install several bearings one after an- 
other on a curved axle and it is not possibl e to adjust the 
curvature of the axle. A curved axle, as such, is also 
difficult to manufacture. 

[0005] US-patent 4,470,183 forming the preamble of 
present claim 1 discloses a roll guiding the travel of a 
paper web. The roll comprises a rotatable mantle portion 
and a non-rotating shaft portion. The shaft Is supported 
on a frame. A bushing is mounted around the smaller 
end part of the shaft, which by means of a bearing is in « 
force transmitting contact with the mentie portion of the 
roll. The inner end of the bushing is pivotally connected 
to the shaft by means of a pivot beating. At the other 
end of the bushing there is a deflection-adjustment 
screw, which is connected lo the end part of the shaft * 
by threads. At least a portion of the mantle will rotate 
eccentrically with respect to the centre line of the sup- 
port construction. The mantle of the roll can be divided 



into separate parts mounted axially one after the other. 
[0006] With a roll according to this invention a remark- 
able Improvment of the roll profile and adjustability has 
been achieved and the slots between the elements in a 
5 multielement roll have been omitted. 

[0007] The main characteristics of the invention are 
presented in the characterizing portion of claim 1. 
[0008] The objective of the invention is to eliminate 
the discontinuities from the roll an this is reached in us- 
10 jng reinforced plastic as roil material or a similar com- 
posite construction, of which a uniform mantle is made 
fitted from its ends and most suitably also between them 
with thrust bearings. The proposed material allows ro- 
tation around a sOghtry curved rotation axis. During ro- 
15 tation the mantle is subjected to alternating stress due 
to continuous bending. Since in used rolls the required 
deflection is small, for instance In a six meter roll the 
deflection of the centre at the roll end is appr. 1 cm, by 
which such a small spreading during roll rotation Is pro- 
20 duced that ft does not exceed the spreading value of 
0,1% permitted for the mantle material. 
[0009] An adjustment carried out with a roll as per this 
invention is ideal for paper web. For a standard sized 
roll a curved and continuous profile is produced on the 
26 fine where the web touches the roll. Furthermore, the 
roll is tight and inexpensive to manufacture. The mantle 
curvatlon can be easily adjusted and fitting with bearings 
is easily done on one straight or on several straight ax- 
les. 

30 [0010] In the following the invention is disclosed with 
reference to the enclosed drawing, where 

Fig. 1 is a side section of the roll 
Fig. 2 is a side section of the roll, second embodi- 
es ment 

Rg. 3 is a side section of the roll, third embodiment 

[0011] Figure 1 shows roll 1 of composite construction 
with a mantle tube 1. The mantle is cylindrical with a 

w standard sized diameter. Within the mantle there is an 
axle 2, known as such, which is not rotated and which 
is propped in its position. Axle 2 is not moved during 
adjustment by means of which the outer profile of the 
roll Is altered. The middle portion of the axle has an en- 

w largment in order to Improve its sturdlness. Mantle 1 is 
a uniform tube. 

[0012] In figure 1, as en example, one end of the roll 
is iPustrated fitted with an adjustable bearing support dif- 
ferent from the one in the other roll end. In both ways it 

o is possible to make the rotation centre of the farthermost 
bearing defied from the centre of support axle 2. 
[0013] In the solution to the left Is the end of bushing 
5 that supports bearing 4 fitted by a support Joint 8 to 
support axle 2 inside roll 1. Bushing 5 partly extrudes 

5 from the roll and by means of adjusting screw 7 the ro- 
tation centre of bushing 5 and as well as of bearing 4 is 
deflected from the support axle centre. The rotation cen- 
tre of the bearing is on curved line 12 presenting simu- 
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lalaneously (he centra line of the benl roll. Bushing 5 
must fit firmly in place on axle 2 which means that in 
addition to adjusting screw 7 bushing 5 must be made 
immobile by other supporting means as soon as the 
proper adjustment status has been determined. 
10014] The embodiment to the right in figure 1 shows 
how bushing 5 is fixed on axle 2 by means of ball joint 
3. In this case the rotation of bushing 5 is most suitably 
prevented by means of adjusting screws 7 running 
through axle 2. 

1001 5] As per figures 1 ,2 and 3 mantle 1 of many me- 
ters length and supported by four bearings is curved by 
adjusting the outermost bearing supports into an exter- 
nally even curvalion without any spots of discontinuity. 
The curvations in practice are so small thai a mantle of 
composite construction can take completely the existing 
bending stress. During rotation, by each rotation, the 
mantle must bend twice over a straight line In both di- 
rections, I.e. once to the tensile stress state and once 
to the compression state. The mantle Is affected by al- 
ternate stress which, however, may not exceed the per- 
mitted spreading value of 0,1%, i.e. the limit given for 
composite materials. 

[00 1 6] Figure 2 shows a roll of composite construction 
with a mantle tube 1 . The mantle is cylindrical with a 
diametre of standard size. Mantle 1 is a uniform lube. 
The noli construction rests on two firm axles 2a and 2b. 
[0017] In the embodiment to the left in figure 2 bushing 

5 is a bearing solution fastened by joint 8 that includes 
a tulcrum pin to axle 2a within mantle 1 . The pin of joint 

6 goes through axle 2a so that its both ends reach bush- 
ing 5. There is at end a reinforcing ring 13 with housings 
for both pin ends. By means of screw 7 bushing 5 can 
be turned with respect to axle 2a, whereby bearings 4 
form a pair of power bending the mantle tube. The rota- 
tion centre of bearings 4 is on curved line 12 presenting 
simultaneously the centre One of the bent mantle. 
[001 a] The attachment of bushing 5 to axle 2 con be 
improved in using simflar extra screws installed beside 
screw 7. Screws turnable from differing directions from 
bushing 5 against support axle 2a can be used. 
[0019] The embodiment to the right in figure 2 shows 
how bushing 5 is fixed to axle 2b by means of a ball joint 
3. In this case the rotation of bushing 5 is most suitably 
prevented by means of adjusting screws 7 through axle 
2b. 

[0020] In figure 3 bushings 5 are directly fixed to fas- 
tenings 14,15,16,17,18 at the roll ends. The fastenings 
keep the bushings non-rotating but allow turning them 
around joint 15 in order to bend the mantle. The arrange- 
ment is turned activating bracket 16 by means of a force. 
A proper way is, for instance, to convey a screw force 
to bracket 1 6 turning screw 18, whereby bushings 5 also 
retain their accurately adjusted angle-position when part 
14 is locked and made immobile by the screw. 
[0021] The mantle material is of glass fibre construc- 
tion or of carbon fibre epoxy composite construction, 
which makes the mantle fight and inexpensive to man- 
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ufacture. The paper web moving on the manlle rotates 
the mantle and the tension force of the paper web works 
as manlle load, the tension force being relatively small, 
only a few hundred of Newtons per metre. 



Claims 

1 • A roll guiding the travel of a paper web, especially 
in a paper machine, having at least a portion of its 
mantle tube (1} eccentrically rotatable with respect 
to the centre line of a supporting construction, and 
having adjustable, non-rotating cylinder elements, 
like bushings (5), at both ends of the manlle tube 
(1), further having an axle (2; 2a, 2b) or a fastening 
body (17) as supporting construction and a joint (6; 
15) between each cylinder element and the said 
supporting construction for adjustment of the direc- 
tion of said cylinder element with respect to the cen- 
tre line of said supporting construction, so that the 
cylinder element becomes deflectable with respect 
to the centre line of the supporting construction by 
using a mechanical adjusting element, for instance 
screw (7;16), characterized in that the mantle tube 
is uniform and of reinforced plastic material or of a 
similar composite construction and that two bear- 
ings (4a, 4b) are fitted at a distance from each other 
on each cylinder element between the cylinder ele- 
ment and the mantle tube to rotate the mantle tube 
(1). 

2. A roll according to patent claim 1 characterized In 
that said cylinder elements (5) are deflected with 
respect to another cylinder element within manlle 
tube (1), like axle (2), using a mechanical adjusting 
element, for instance screw (7), to carry out deflec- 
tion. 

J. A roll according to patent claim 1 characterized In 
that cylinder elements (5) are deflected with re- 
spect to firm axles (2a,2b) reaching from both ends 
into the roll using a mechanical adjusting element, 
for instance screw (7), to carry out deflection. 

A roil according to patent claim 1 characterized In 
that cylinder elements (5) are deflected In support- 
ing the cylinder elements by a supporting structure 
outside the roll comprising a joint (15) in the fasten- 
ing body (17) for turning the element (5) and a turn- 
ing mechanism (16), (18), for instance using screw 
(18), to carry out deflection of element (5) 8nd fixing 
the element in the adjusted position. 



55 Patentanspruche 

1 . Walze zum Fuhren des Laufs einer Papierbahn, ins- 
besondere bei einer Papiemnaschine, mit zumin- 
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dest einem Abschnitt ihrer Manlelrohre (1), dar In 
Bezug auf die Mrttellinie eines Stutzaufbaus exzen- 
trisch drehbar 1st, und mil einstellbaren nich! dre- 
henden Zylinderelementen wie beispielsweise Hul- 
sen (5) an beiden Enden der Manlelrohre (1) und * 
des Weiteren mil einer Achse (2; 2a, 2b) oder einem 
Befesiigungskorper (1 7} els ein Stutzaufbau und ei- 
nem Gelertk (6; 15} zwischen jedem Zylinderele- 
ment und dem Stutzaufbau fur ein EinsteDen der 
Richtung des Zylinderelementes in Bezug euf die w 
Mrttellinie des Stutzaufbaus derert, dass das Zylin- 
, derelement in Bezug auf die Mittellinie des Stutz- 
aufbaus unter Verwendung eines mechanischen 
Einstellelementes wie beispielsweise eine Schrau- 
be (7; 18) ablenkbar wird, fa 
dadurch gekenruteichnet, dass 

die Mantelruhre glelchfdrmlg 1st und aus ei- 
nem verstarkten Kunststoffmaterfal oder einem 
fihnlicnen Verbundaufbau besleht und 

zwel Lager (4a, 4b) bel einem Abstend von- 2a 
elnander an Jedem Zyfinderelernent zwischen dem 
Zylinderelement und der Manlelrohre eingesetzl 
sfnd, urn die Manlelrohre (1) zu drehen. 

2. Walze gemaB Patenlanspruch 1 , & 
dadurch gekenruelchnet, dass 



bande de papier, en particuller dans une machine 
a papier, dont au moins une parte du lube de pro- 
tection exlerieur (1 ) peul tourner de maniere excen- 
trique par rapport a I'axe cfune conslruclion de sup- 
port, et comprenent des elements cylindriques non 
rotatifs, reglables, oomme des douilles (5), situes 
eux deux extremites du tube de protection exlerieur 
(1), et comprenanl en outre un axe (2 ; 2a, 2b) ou 
un element de fixation (17), formant une construc- 
tion de support et une articulation (8 ; 15), place en- 
tre cheque element cyllndrique et ladite construc- 
tion de support (10, 12) pour permettre le reglage 
de la direction dudit element cylindrique par rapport 
a Taxe de ladite construction de support, afin que 
I'elemenl cylindrique puisse elre devie par rapport 
a faxe de ladite construction de support en utflisant 
un dement de reglage mecanique, par exemple 
une vis (7 ; 18), caracterte* en c* que le tube de 
protection exterleur est unlforme et constitue cTune 
maliere plaslique renforcee ou cfune construction 
composite analogue et en ce que deux paliers (4a, 
4b) son! places a une certaine distance Tun de 
Pautre sur chaque Element cylindrique entre rele- 
ment cylindrique et le tube de protection exlerieur 
(1) afin de feire loumer ce dernier. 



die Zylinderelemente (5) in Bezug auf ein an- 2. Rouleau selon la revendication 1 , canacl6ris6 en 

deres Zylinderelement innerhalb der ManteJrohre oequelesdits elements cylindriques (5) sontdevies 

(1) wie die Achse (2) unler Verwendung eines me- Tun par rapport Taulre dans le tube de protection 

chanischen Einstellelementes wie beispielsweise 30 exteneur (1), comme I'axe (2), en utilisant un 6le- 

elne Schraube (7) abgelenkt werden, urn eine Ab- ment de reglage mecanique, par exemple une vis 

lenkung auszufuhren. (7), pour executer la deviation. 

3. Walze gemaB Patenlanspruch 1 3. Rouleau selon la revendication 1, caracterise en 
dadurch gekennzelctinet, dass 35 ce que les dements cylindriques (5) sonl devies 

Zylinderelemente (5) in Bezug auf fesle Ach- par rapport aux axes fixes (2a. 2b) penetrant dans 

sen (2a, 2b), <fie von beiden Enden in die Walze hin- le rouleau depuis les deux extremites en utflisant un 

einreichen, unter Verwendung eines mech8nischen element de reglage mecanique, par exemple une 

Einstellelemenles wie beispielsweise eine Schrau- vis (7), pour executer la deviation, 

be (7) abgelenkt werden, urn eine Ablenkung aus- 4Q 

zufiihren. 4. Rouleau selon la revendication 1, caract6rta6 en 

ce que les elements cylindriques (5) sont devies du 

4. Walze gemaB Patenlanspruch 1 fait qu'ils sont supportes par une structure de sup- 
dadurch gekenruelchnet, dass port a I'exterleur du rouleau comprenant une articu- 

Zylinderelemente (5) belm SlOtzen derZylin- fctfcn (is)dans I'elementde fixation, (17) pourfaire 

derelemente durch elnen Stutzaufbau auftemalb toumer I'element (5) et un mecanisme toumanl 

derWalze abgelenkt werden, die ein Gelenk(15)ln (16), (18), utilisant par exemple une vis (18), pour 

dem Befestlgungskorper (17) fOr ein Drehen des executer la deviation de Tenement (5) et fixer I'Sle- 

Elementes (5) und einen Drehmechanismus (16, ment dans la position reglee. 

18), der beispielsweise eine Schraube (18) verwen- so 
del, eufweist, urn eine Ablenkung des Elemenles 
(5) euszufuhren und urn des Element in der einge- 
stellten Posilion zu fixieren. 
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Revendications 

1. Rouleau destine a guider le deplacement cfune 
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